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(57) Abstract: Arranging chip capacitors (20) in a printed wiring board (10) makes it possible to reduce the distance between an IC 
chip (90) and the chip capacitor (20) and to reduce the loop inductance. Further, since the chip capacitors (20) are received in a thick 
core board (30), there is no possibility of thickening the printed wiring board. 
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&mm2 6 zmz&LtcwmT'm^zt* wm-^mmmm 4 o tew □ 4 8 £ 
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5c<!:^5. cn^UT, *mMMmvte, «B&o*a&2 9tC<k-?TSgl, 

2 «s 2 1 , 22 <D&is#¥»fc& o , m^fcka^ nfc»jte*aHw 4 0 £ 

□ 4 8 *&mistMz. «$«6f, AW 7*-;U 6 0 *KfchtzM<D 

—)V 6 0 &&J$.-TZ>t£#), MM 2 1. 2 2h)Vi T*-)V 6 0 <h ©^tt^iS < . 
t- MK £rHM L/T , HH2 1 , 2 2 tA'-T T*— 6 0 <fc<BfflT 

io ^^i;^^i:^^v 0 : . ; 

fcfc. m 1 7M (B) te^tNfcSfcP >x>-9-2 0 <£>|g 1 «M2 1 , W,2nM 
20 2 2 8 (D-^m^ btffll^: £ 'fc nJ$T*5. S&l 2 1, IS 2 
®H2 2 It -2) tt feo €Tj&> b W 7 4n-JP t ©gSBH4&SSi&3 £ 

<h^T££7^bT&£. 

Mfci* 2 0 .0>fe 3 5 ? £ 7^bJ&£Ipl& 2 3 £>^® tCf&jSfb 

25 2 o trnmp ffim%mm 4 0 t ©sHflfews < , t- mm ^wwr** 

ate* fitafc&K:. 3=-y ^3 >^>it 2 0 OllWItS ^ tied; 0 , ^ 
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i ekb 7 s&#fii/rra-r£. 

( 1 ) $zf \ %mffimmwifr<bfcz>^7Mm3 o ($ i h ca) 

5 #SfO o # C . n 3 0 (DKMlz. If ^ U jjscCV 3 >^ >1t@Si5ffl OCOSE' 3 2 

(fgllU (B) #1). JKDtf, TO 3 2 i^M<Z)a>^>+h^ga 

( 2 ) -ecost iaa($ 3 2 tc, Epjm&fflvm&**m 3 4 zmivtz 1 ei (o 

fct 72S1&3 0 &tmjg&&Jl 4 0 .J: 0 fe/Jv^^fcO^ffl Vv^, 0 ^ 

MS 3 2 te«&fi<Ztf: .5 S v fc/SS^y -fzi 2 0 (m 1 7S# 

m) z&mttn 3 4 ±^tc»T^> (fg i la (D) d^T, ^-r^ jco tc 

( 3 ) ^ UT> -/n >T->it 2 0 ■<©j-®*«jgi;'i«^r^**'5^ 

mz\ Wkmri&y zfzi y^y-v 2 0 <dJz% 2 \zi£ .? x ; jfc £5t 

SnMteLTl&JJifJI 3 6 2 (B) 

{c<i;t9> ia^3 2 i*i<z>^ >^>-y- 2 0 &Hj£-r5££*<r*s. wmm 3 

6 fcfc,' sjss**3 7«4£ 3 0 ROTflglfea® 4 0'^Ot>/h.S&%<C>*fflVS5. 
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(5) ££t3/^<D±^£^$t-^^ 

■ -» 

5 ^n&wcte, iwi, ^^^i^^^iififlT 

(^2 0 (D) #J8B) o fx 5 -\«P.&tT Do U—*?<DRfr 9 \zU% • m 

;^<7)ji7L4 6 a£MU JpMfb-r?) (SS 3 EI (A) #88) „ 17 

\zMf&t%> m3m (B) &£'M&o£c£ft:bO^ N i -Cu^e 

15 — McbfcXA'y^U >^£ttK N i -C u&&Ji$:a£tt& CltfeTf, 

20 ■■ .«»*^R-5 ■6S#fm$^$ (3130 (C) #H)o 

(9) ^UT, ^o^l/vT. h 5 4^5%NaOHTfiJ^i^Lfem, 
£ l/v^ K 5 4T©iaIi6o £$f 5 2 ^Mtii^byK^O^MTX^ ^>^M 
Il/T»il, ifeo f i 5 2 tlilS^o 5 6 d> f,^?>i#:lElgS 5 8 
W7*-*6 0££tr) 2ttta;U-#-;U4 6 Z\Z\X*> XM/- 

25 4 6 ^mmr^z. tfcJcB, 7y y°a 2 0 £«-5tWSM k&v* 

©t, nmmmz^^>}d-y>x^mm\z^KMmsmmmwmMizj:^ 

iiX)l-^-)V4 6(Dy>)<mmt^y^->^-r^Z\t\Z<i:K). £f #08$ 5 8 
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<D±BM\zmtm 5 8a *Mi&TZ> (&3SI (D) #i)„ 

me 2 sasatLT, isai-r* (smb (a) im. jM^t£*«, ^pj^to, 

0 -1 5 0 *C STIHS Ltzfil^&jj 5 kg/cm 2 T J*g&E* 5? S * 

- h u s>^«^ <=> Mfl§ifcM 5 o &m-tz> m 4m ( b ) # 

(12 ) J:(: v lgl 0 . 4 mco C O 2 #X 1/— tJ-'fCT, fcf— A& 5 mm, h 
y^VVy h^:-h\ A";U7.iti5. TX^cDT'dgO. 5mm, 3->a y h 

<D&ftx\ mmmm^mm 5 0 fcass 0 utmwH 7*-;u™n 1 4 8^ 
w-s gmbi (c> #m)v «y^XT^ffl^T^x 5 Tmm&fto* 

15 ( 1 3) ^{Cv B#MQ&WM&£&m<DS V— 4 5 4 0 £/B^T7^Xv#U3 
SrfirK jWllgil 5 0 UitW 5 0 a ^fiTTS (211413 

(D)#8S). TO^XtLT^T^^X^fflb, 0 OW, 

#XJ£ 0 . 6 Pa, Mm? 0X:<D$itt-T\ 2 ^77XY®l€iffitS, 

20 m^Ifl/^o 

(14) ^ IDil^ffl^ v »7;W>^^CTUfci; N i - C u 

2 0 0W, P^Pd) 5 #ffl©&#TfrK N i-Cu^l5 2$ir^JlilfiiI5 

0 <DmmizMf&t%. z\(D£%,Bf&znrzN i -cu^n 5 2©f$iso. 

25 2 wmT&£ (fg5H (A) #&£cDJ6o *Jgt, 1^3:7. A" 

(1 5) ±Mmmzm?Lrzmfa3 oommz. -forn^ym. y^^u^i* 

8 %mm.±h U ^AtlMlL/, I S m m<D#>o # I/ixX h 1 5 4 
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6 xmsm (b) mm. i©tiJ6o$n 5 &\z&k>. m& 

?%xnTJm#m&.l 5 8 t^S^Off^t^J:^^ l 6 0 

2. 24 mo 1/1 
. 0. 2 6 mo 1 / 1 

t 

10. . ; ' 19. 5 ml/1 .-' 

mm 1 A/dm 2 



2 2± 2"C 



15 ( 1 6 ) ..-..sbo nWTs V 1 5 4 £ 5 %N a OHTf MBfc3cLfc&< ^(D^o^U 
yX h TON i - G u £-&JI 1 5 2 £588M3<fcrfl5f£gfc <fciSK^*fcS£iK&Jfl 
Wlyf >^|;TilllU N i -C u££Jil 5 2 <h»o#i 1 5 6 
frZtaZmZ 1 6 n m<Dm&®$& 1 5 8 7t^—)V 1 6 0 $llt5 

50 (C) #1), 

20 ( 1 7 ) ±SE ( 1 1 ) ~ (16) (DJim*. m K>M-tZ t\Z£ 0 . £ b 

iC±)l<£»imM&lf:Ji 1 5 0 Stf^MfcUBS 1 5 9 (AW 7*-;H 6 1 £^tr) 
MtS (151(D) #1). 
(18) y I? 1/ >^ ij a - Jl/v*^ fJl/X-rJP (D MD G) ]: 6 0 11% 

25 mm) <Dx.-#*is& 5o%*tzv Mt ifciw^ot u urn 

4 0 0 0) 4 6. 6 7lig|Sv ^ ^PX^l^ h >tdgfl?$ -frfc 8 0 Sfi% <Z> t? 
77x;-JkASx^^yiI (fate~>x;Hm : xfcfn- h l 0 0 1) 

1 - 5fi*SB> >f 5*V-;W8MbJW (BaBtfbfJ8fc®U : 2 E 4MZ - GN) 

i. 6S»^ ^^yv-T^^^^gT^u^y^™ (^{b^tiSv 
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M:DPE6A) 1. 5 MSB, ftMmffimm WW^rn s 

- 6 5) o. 7 immffl*®m\z.tv, mw. m^Lxm^M^mmb. z. 

2 5VX*2. OP a • s \ZMW^TzV )W~-VV7. hffiMW 

fc*5» B^IA^ff (^ffgg^hM, DVL-Bi) T6 0 r pm 

CT-g-tea— No. 4, 6 r pm©l-&ttD-^-No. 3{Cd:^^:o 
10 (1 9) &\Z, SI3 0 COMMIT ±fgv;k5?*— 1/ KM#lS:2.0 Aim©® 

$-e^U 7 0tT2 o#h, 7 0 t:t 3 0 ^fBlcD^^-e^MS^tf o fz&, 

V)W—Vi?7, V WTs b ffl nU<D/^->Wffim2nrcm S 5 mm©7 * h x. 
7.^^J)W~-VV7.Ymi OCff^tTl 0 0 0mjycm 2 O^|gT^ 
'be DMTGiMWL, 2 0 0Mmtf>iS^£)|SP7 1U> 7 1D£Jg/& 

(2 o) mz. v)vy-ui?7,hm (mmmmmmm) 7 0 ^^l^s^^, 

mt-v*r)V (2. 3X10-^0 1/1), ^55U>i?^-hU^A (2. 8x 
lO-'mol/l), ^X>^hU^7A (1. 6X1 O-'mo 1/1) £#tT 

20 ph=4. 5ommm~vtr)\'£>-o£mz2 oftmmmi'T. moM7 iu, 7 

7>ft#y !)& (7 - 6 x l 0 " 3 m o 1 / 1 ), IftT^-^^ ( 1 . 9 x 
1 O^mo 1 / 1 ), ^x>^hU r>A (l. 2 x l O-'raol/ l ) v 
>^hU^7A (1. 7X 1 O-'mo 1/1) £^tf^«j§?&oit«: 8 0*0© 
25 ^#T7. S^S^DX, -y^l/fcoti7 2±l:Jf$0. 0 3/zm<7)£#> 
oi*JI7 4£J£j&T&;ii:T% A*-f7*-;H 6 1 &03g#:IIJ!& 1 5 9 IC^HA 
yF7 5£7«-f3 (^6BI (B) #88). 
(2 1) hH7 0(DFJPgI?7 1U, 7 1DI:. tt/u/f'* 

-XhWJL-T, 2 0 0 t:TU7D-tS £ <hlC J; 0 , «^fc/N*>^ (^ffl#:) 
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7 6U V 7 6D£^fi£T3. ZLtiiZ^O. ¥ffl/\*>:/7 6U, 7 6D$fW 
U > }> 1 0 C £ 5 m 7 . 

5 7°u y hm&ffi. i owean>:/7 6 uiz i o wea/i^ h 9 2 aw 

^-r^ckolC, I Cfy^9 O^iSl/, U 7P— $rfT"5 d<hT I 0 

^n^opj^^TO. i»-cffl^Tt>&^u 2mu±mmvxh^\ 

25 ±IBpJ^ti^C0W&@<fc LTIdU 0 . 1-10 timfim$.L\,\ Z\<Dn® 
¥^!fe^0. 1~0. 5 u.m<D^®mt[r?t5£i%n.&tf 1 ~ 3 /i m<B pJJgttSK 
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5 ±m ^mimmnwm&m t lt«, x#=^ ><ffim. yx.j -)mm, 
nmmwm-fz> z. tmu < . Q&trrsj-^ tftsM, wcjuwk 

20 : :5uiw„:: 

tR £ n&4>& < <h fc-H/^ £ & s&^g^w ens . 

25 rt«|£tf £>tu ±f2#;i^>^ A4b£#><b bTkt #l;Lk£, mMM ->^7 A, 7j<^t 
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H&BM^ir'yy MT$M%W$M t^foW& t(DT$XMM.W%£.\s 

10 &^bT?&£. 

■ v 1 

7 v mmimim\it>n% 0 z.n*> nmmsMmxm^x *> «t v > u 2 sett*' 
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^ffl^Ttjj:^. ^-n^ck-oT. ;^AcD^/gg|5^ttgt^/i«^t:^J^c: 
15 ±$mmy^jvA\z^x. nmvkmmwztm Lx^^mi^m^m 

3 R?flg(OIH]a^*f ^^btS^^^^ £ t^T^75:V^^ 

a • ^ K7 7XXJH1/- K^eowat**:^ >m^wmrnft>rub« 
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cms 1 nmmmow, 1 

3i#M£v *mw<Dm 1 mmmmom 1 afegwc&a^u > hga^ noi; 

■3tvT, Si§ 1 5 TC#mLTra-r^. ±$UfcSf§ 1 ^JS^SIf^v B GA£B2 
20 «GT&£*<» ^15 EKc^T £."3 K:J»t8teJ2Slft£>9 6 £rfrbTt£M£Ifc£ P G 

sg 9 1 sm^m^xmm-r^ a 

(l) x^^j|g^s$i±fc7'U 3 3 £ 4&fS/i bt&^ii 

25 S3 l a fc, 5Py -fu >-x>itiR^fflCOM?L 3 7 a £^/&-f3<, ^cd— 7? 
T> -7>^ 3 3 2: 2ftil LTft£8W*K 3 1 b.£J=HjK?'5 (81 9 EI (A) 
#HB). ££Tr, -7°' J :7V* 3 3 t LT«; X^y^Ufcv BT, 7x;-Jl, 
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(2) 1 a-£fWl«3 1 b^^ffigfL, ini^LTWt$it^^i: 
it IBtfil©^ >y >"5r>-tf 2 0 £JK&pW«c[H8B 3 7 £tiM.fc v 3 73&R3- 

5 1 £J«f 3 '.(B). #88) o 

(3) LT, CUSB 3 7 ©3 >^>1tSH^i®(c:EnJSS'M^ffl^T^»^ 3 4 £ 
Mrt&o mm 3 7 WIMcO-fe 7$7^*^tef'^3 >x >+r 
2 0 £8&3jRm 3 4 £tf-LTJK^T3 9 EI (C ) #88). d l T> «ftflS<&^ 

^yn>T-*>it2 o £ra 3 7 rticgasrf * ^ <t tci; o » mm<m-v~9-iy c r 

10 >+»" 2 0 (DMZtfmo <DX\ 3 ,73&R 3 l&sfffi\Z-?Z>Z£tf»im£t<fiZ>o3ife. 

ra 3 7 < mr&znT^zrztb. ^yy"n 2 0 o&g&^iEs&K: 
are, yu > bm.mfc(D^&F a m£m*{£T2^zz:£^m£uz>c 

15 (4) -5-UTv mmo^v Vu y9>*r 2 0 <D±m&mC&£ lZf£Z>£3 (C, 
.3=-s/ >^>+h 2 0 ©±®&ffTt> L < OTViTi^^ ^JiA^. p 9 H (D) 

#88). z.(dim\zm. mm(D^v^u>y £ y^-2 o£En&B3 imzmm^it 
mz, mmoT-y 7°^ yfy^r 2 o^^^ut^^m-ox^, 

7LZZ.£tfX"%, 373 lSt£ft(;t5^<!:*^f 5. ; 

20 ( 5 ) 3 7 i*i<d^ y y'n >^>^ 2 o m\z, ^mmmm^%m 

iPM^bTMS 3 6 £^J5TT3 1 00 (A) #1). , f&Mte 

ffitbtll X#^, 7i;-Jk #U-f5H\ bU7v>7W£U>. d 

mckt), M3 7i*io5 l ^7 0 n>T-*>-!t2 osrH^-r^ci^-e^^o 

25 JB£l$»iJ«£/B^T^ fc 

(7) SIB^I^au^^^ 

P8P48 £^rt3 (If! 1 013 ( C ) #88) . UT, ttfjgjff 3 6\Z H U 
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(D) #flfO„ 

73&K£»i*U i^— fC*W$?g)o ^J8t 5 3 £#rffi£-fctS (^11 EKA)#M). 

fl££»E Uiife-p$l5 6 . <&4ffffi £ (Hi 1 m (B ) #{$) 0 
(1 0) ±|BX^(D^ K 5 4 & 5 X0N aOm^misfcW:, Uz/X h 

5 4TOW*-dM 5 3 ^M<h«^7i<^^TX^ 3^>^£ LTBfcS 
U 5 3 ttgJii6-p 5 6 ^b^Sif IsISS 5 8 

tic «t ozimmmMi^u^o)^ mm 

(1 1 ) ^UT, »£3 Mgtm 77 hXy^>^U ^vV 

M£7JU-*-;i/4 6 <D7>Fmffitfomt$:Xy^>>flsT, m&®$& 5 8 CD 

±mm\zmtm 5 8a$Mt§(n 1 0 cc) #$o D xy5 : >^i tru 
-f ^ *v-;nsi (in i&w 1 0 ^f^u-)vm.7M.mu. mtfiWA 

5 S^/^£>&£x^>£^& v ZtiM, Xvfx. y*tf> K) 

(1 2) t'X7i;-jPFSi^+^;7- (Miki/x.)i>#M. • 

3 1 0; YL 9 8 3 U) 10 0 M(C x 7 y ^ U > 
>^3n&¥*98M&&«l. 6ii raT?» ftfcl&F<&i6l&&* 1 5 p. m£(T0 S i 0 2 3* 
WfrJ- (7Fr7^t& CRS 110 1-CE) 1 7 0fiS2ltf3cfc£*V^U 

w-yy-J^tm ^w-;us4) 1. sttft^^^toV ismg 

^) cl <t (w J: fp , ^©ite^2 3± 1THM 5-4 9Pa • ' s cOWJ|g#l5*M6. 
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4MZ-CN) 6. 5fiS^€rfflV^ 0 
& (D) #10. 

5 (13) ^C, t^7x/ -;i/A§!xtf* 5>^g (X#* 4 6 9 , ftMt"> 

xji/x^^^asaxtf h l o o i ) 3 omssB, ^ ^gix 

(X/Jf+ v^S 2 1 5 , *B#-f >*4W£XMttM X tf ^ a >N- 
6 7 3 ) 4 0 Sag|5, MJ 7v>^^W7xy-;U/7K^^^^g (7a: / - 
;IH$*B62£M*S 1 2 0, ^B*^>^t;^Xlltt®} 7x/7-f hKA- 7 0 5 
10 2) 3 0 ®»«x^;i/^ U n-Jl/Tiz^- h 2 OffiSgB, V;i^> h±71t 

'=fA- (^#ir4b£l!i#:§!{ ftl/7^XR-45EPT) 1 5fifig&£2-7 
xXJIz-4, 5-fcf* (fcKn*$/*5^) •fS^Z-il/Wl. 5fflS^ 
f«-> U * 2 > U -3 >^^tS^iJ 0 . 5 fifi$B£?^nbx^->$fJ!g|a 

15 «il!tS. : 

t#^nfcX#+->mijgM#I^$ 3 8 //mtf)P ET7^;UA±fCi£^<Z)Jfi 
: £j6*5 O./xmtfcacfcS^ 8 0-1 2 OX 

(i4)iM®^ (i 3) t^l^sis3 i £<o'pisjz£#><Dmfflffimm 

20 |^;iJl»JI8:7^;l'A£3Sffi3 l±td«fcffiU J£#4 kg f/cm ! , ?a^8 Ot, 

m 1 2 gj (a) mm). Ttsp% \ mmmmmMmmm^y^ ^a zmm 3 1 ± 

(1 5) ifafl^iil5 0±K, ff£ 1 . 2 mmtfyRiift 4 7 a« 

$nfcT7^4 7^LT, &§10. 4 iimOCOj J.XV- tffcX* ti— A 
#4... Omm, h y ~?)\ y h'E— h\ /W;MB8. 0 # ^7. ^ <0Jt5I?L<B& 

1 . 0 ram, 1 ^ a 7 h ilfeil 5 0 it 8 0 w m<D/^ 7 
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fr-Jimma 1 4 8 ZBJ&lTZ (Hi 2® (B) mM)o 

(16) /H7*-^ffl|P 1 4 8$Mbfcl«3 1^, 6Og/10il^> 

#>8g£-£tr8 ot:©»«eic:i o#ra«»u firawitiaiwi-s o©«®t#aE 

;rt&&^Jirot&^ (Hi 2 El (C) # 

1~5 /zm/^£L^o 

( 17) ±a2#yi£*SAfc£« 3 1 *fn« (y^l/^ttS) HSi 
l^^7|c^^. £ fiffi^MS (mmZ 3 Mm) LfciS!3 1 (D 

(is) "Aiz, &T<DtM<DmmMm#> o #7k^»fcaig£Sfjt lt, to® 

5 0 a 0 . 6 -3. 0 p. m<D$mM&ib o £IK 1 5 3 £7EJf?)cT£ (H 

1 2 0 (D) #PJ„ 



N i SO ( 


0 . 


0 0 3 mo 1 / 1 




o» 


2 0 0 mo 1 / 1 




0. 


0 3 0 mo 1/1 


HCHO 


0. 


0 5 0 mo 1 / 1 


NaOH 


0, 


100 mo 1/1 


a, a' -WVisfr 




4 0 rag/ 1 




(PEG) 


0. 10 g/ 1 



(19) flf JROJfi&fcte H5-f7^ ;i/ A : &MHBft&§«> o « 1 5 3 \zM 0 v 
X # &«gft LT, 1 0 0 m J / cm 2 TflEfc U 0 . 8 KU £ A7jc?S»t 

f$3 0 Mm<7)J6o#l/^7. h 1 5 4£g£#5 (H 

1 3121 (A) #M) o 

(20) 3 l e 5 o r <7)7Ki?^# Lxm.m u 2 5 r (dtk-^k^. 
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MMtb-o^l 5 6*Ml&-tZ> (^130 (B) 
mm 2.2 4 mo 1 / 1 

5 mmm o. 2 6 mo 1/1 

muffl 19.5 m 1 / 1 

1 A/dm 2 
2 2 + 2 *C 

(21) #>o£!/vX h 1 5 4^5%NaOHTti»5Sbfc^ ^(Dti-D^U 
y^hl 5 4TCQM#$fl#)o£$U 5 3 £M£3«fl:7Kl£<Z>^^TXy^ 

>^mslt^?p££u ^m^^o ^ibi i s s tmrnmsb-Dgmi 5 6^e> 

15 8 m(D^#lHl?§ 1 5 8 (/\W7*-J1/ 1 6 1 £^tf) teMffctZi* 

^<d'& (id trnmommzm^ ^z»t«i^wt§x>^> 

^CctoT, Mfc® 1 5 8 a^Mta (151 31 (G) #1). 
(2 2) M^T, ±E2 (14) ~ (2 1) OIig£ij£UiIT 9, 

jjciwiwi 5 o msmwm^ 1 5 9 <n+7*-yi' 1 6 1 £^t?) 

20 &^/&T& (I13i (D) #M). 

(23 ) mz, m 1 mmmt m&t\zm&vizv ji?- vvx vm&m o&m® 

(2 4) ^:, ^SSB^SfeOM®^, (2 3) TsWlfcVj^l/^ hM 

^£2 0 p,m<DmzT°mi[i-?z> 0 Mmmttn-o f^mvmt u 
25 d m t g mmvmmmm v , 200 Mm«s©wo 7 iu, 7 id£?mt&. 

•etT, W^m^fi^XV )W—VV7s FM«Jt WP 7 1 U, 
7 ID SWT S, m22 0u m<DV)W— WX h Jf 7 0 £7g/j£T£ (81 1 4 EI 
( A ) #$D o i:f E V ; U y — 1/ h M$J%J £ l> "OS < rfcflg CD V UZ?Xh%8, 
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I 



(25) mz. v)W—w7s bm 7 o 8§ i 

(DmMM—y5 r )l>®-o%Wlzmffil<X< fflnU7 1 U, 7 1 D\zm% 5 /imO- 

MM-o^mzmMtX, n^y;|/J6^ #®7 2±{C, J92 0 , 0 3 p. m<D&tb 
5 ofI7 4«t5 ®14I (B) #1). 

( 2 6 ) Z <D'&s mfa<D I C 5=- y •y^mS-fS® © V ;U^- y*X Kl7 O0 

□ 7 i u\zxx-®iZ^Tz>*m^~-x h^wJT^o £e>K. »(D®co 

10 ESCT9 8£$3Pg&7 1 Df*]<^mf4f]^$J9 7 £^$£-£3,, ^LT'J 7 O— 

<d^u%i 1 DrticAtts, fe^>v^i, @^9 8 {zmmwL&mm 9 7 ^^b- 

15 ^CD^ yj >h©&)M& 1 1 G (DffiD 7 1 U#J(D#03A*>"7"7 6UC I -Cfy 
&ft?Z£XI C&y.7.9 0 0 M^ff 3 1 5 . 

(ii 1 mmmmom 2 

20 -.vvt* sgi 6m*0mi<xmwt%o 

( 1 ) vim z^mz it ft 7 u 7>» 3 3*4m&mi>xmit£i* 

rz.mmw.3 1 at, 3^ >^>-tHix^ja<z)ji?i 3 7 a &tef&~$~%>, —yjx. 

*^koyU 7W 3 3 ^ £ h 3 1 c£> 7'U "TV* 3 3 «LT* 
£*£3 1 b<h^M-r^> 160 (A) #$0. 
25 (2) 3tflf.£.3 latS3 1 b££~>-b3 1 c 'KJ: OJBfrU MS 7 
mfcSI3 1 (i I 6 0 (B) ». 

(3) f IT> MWDiz:^ y £^ £>>&S^y 73 >5*>U- 2 0 ^M^tco:/ 
U"7V^3 3^b^y-h3 1 c ±£$^3 (fgl 6® (C) #$Q. 

(4) ^t/r, 1fMw^y=i>^>-t>-2 O^M^IWlCJiS^^^i^^. 
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5 (m i mmmmom 3 

d (Dig 3 &»Jtf>7°U > ±j£l>fcl£ l HWSIta^lwi^X 

fiU 37^|£3 0 ^G>jR& £ >;/ 7°3 >+f- 2 0#Wd:3. 1 8 

10 mit. 73>x>w¥iS0£*Lws. m 18 0 (a) &tmmiom 

(Dm&moT-y y°n >^>+i-£^ku wt-^mu^ i®fi^u^-5. _t 

j$Ufe8l lMMMmtD^ij y ywmx\t* m 80 (B) CTffiH^-r J; 5 tc 

^ ?/ 7°3 >x >1t<£>«i;:Sg 1 MI 2 1 2mM2 2&ffimVT$>Z>*mi 8 

m (o ii3M^(D^wixofflo^rrmico^^y3>^>i^^7KL» 

15 T— i$r*l&^l/W*. fg33fc»Jc£7°U>hgE$1£T^ ^180 
(D) \zW-'Mm$:?jk-?<k 5 lz?-y"7n y^y^MB^Mizm lfi 2 1 ROT 
2 2 2 £@Bi£ LT&&„ 

20 m 3%mM(DWz um\m%zf i J> hwmrn^ 1 9 m^mvxmm 

Ml 9 0te v ^ 1 SiJM^S7°U > hlB^OnTSIRfCJR^^n^^^ :/3 > 
7°3 >x >tf& 3 TStg^JR^ L&j&t, SllSWm, ■■ j&msr>tt\<D^y-f' . 

25 3>5^>1f 2 0£37«tCiK^t/T&& 0 d^T\ ^'yy3>^>+h2 O.li, B 

1 2 1 tin 2 mm 2 2 j§m 2 3 mimm 2 i^m^ntzmi mm 

M2 4 £, M2W&2 2«fcSBBK$'n/tk2S«Bt2 5 <h, fg liti2 4M 
2#m^2 5^M$tlTV^{,^>y7°3>^>it©±T®^MfflO«1l2 7 
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tfr*>f&z> 0 z.<nmjsL2 7&ftCx i c^y^mt FMttimmznx 

86, ^t<D^ts^v 7*U yfy-yr^m^ Z\ <tJ&*T*<5. Wife, ■x.WkDT-yyn 
US 2 0 EI £#flB L>XW,2 mm \Z&Z> 7°U > K KiilSKO V >TEfcHJ-r £ . ^ 2 0 0 

(a) £wm®LK*m<Dmfmv>?-v y°zi y^yy-^v. m^x—gmmt, 
mif;<Dmm®&^L. m 2 0 m cb) >x >-ttco«ia ^lt^§„ 

10 H2 013 (B) {ZTjkTtkolZs Z.(D^2%\\mX\X 0 ffl (D^ y y°Zi >^> 

£<Z)fg 2 %W\X\t. ±m<D^y7n >^>U- 2 0 ^ffi<£>;*;€te^ 

y y^yv&m Us z\ttfx%z> 0 %ft. MWT-v ~?nyfy^r2 o 

15 V*. 

±MiUfcllWMT^ ^v^uy^yv^yyhum^zpm^tifi^ 3 1 

-tfSrffl V>3 C t h vlffiX&Z. 

m i mmmm^ 4 

S82 10^#ILTPIT5. Jn^Lfc^l^M^Tte, n7mU3 0iZi\m 
ZtlZ^v 7°U y^y^r 2 0 <0*£flt;LTlr>ifc}&«, fg4 afc^MTW:; &BffK:*3St 

Aou-yyzy^yD-i 2 o ffn^nx^z* 

25 c^y &m%t2>tztb\z, ^mmmwixit. y'uybmmmzmm 

m^yy'ziy'ry^r 2 0 ms^y y"n>^yv 1 2 0 £if *.T&£. Z.(D^y 
y°n yfy^z^^mz-DUx, %2 2®£#MLTraT£« 

^2 2ia^M$iii}c: 1 ^^^n^ffi^.^tciitrHi^JixoT^^o 
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uy^y^ftffit*'?*) yhUUU^mmrf^^X^. 

tji't yy$ ? >X) (D^yy'ny^fy^- 12 0 %Mz.z>z\£x. n&^Wi^m.'^ 

7 >f>i)-2 0 co^ >y^^>^t, yu >: MBit ©11 (h-^#-h 

u y^y-V^W?)^ 

20 Hfci^WES 1 3 7 pH 

2 8 7pH 



3 >x>it* 8«?iJC^ L;fc*& 

25 ^ffiH^ 7 2pH 



5 0 ' 
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5 &m®mmt 

ffllfeffli&gi 1 00Hz) ($j£Jl&$C 1 kHz) 
Steam 168^1: 0. Z% 0.4% 

HAST 100 l£Rfl: -0. 9% -0. 9% . 

TS lOOOcycles: 1. 1% 1. 395 

10 Steam _ttSWi r IlilcSTSSl O 0 HAS TI£@tm. 

=m*frMMl O O %> EPMffi 1 . 3 V, iSS 12 1 tT l O OB#TO@L^ T 
S SilftTfcJU -12 5"CT3 02\ 5 5tT3 0MSt5^1 0 0 0@^ 

"&ts m%frt>t<iz>u7m&. 3 0 mmmimm 4 0 (Dkmm^mv^^ ft 
$m?jt)m±vTh. ?*n >^>°v- 2 0 <Dm 1 mm 2 1, i2ti2 2 
x^-jv6 oi-0^{-^> ^ y >x >-y- 2 0 ^iwi 4 0 £<z>f b tc 
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^eT; *mn<Dm 2 mffiMm\z%z>-?*) > hmmfavmrnz-D^Tm 2 9 m, 
10 ^ 3 0 LTwmr$» m 2 9 -r u^hmm. 2 i o ©ifi^bv . 

Sg3 0121^^2 9 mz.7fC$~m y h@2$IM£2 10ICI C=f-y-?2 9 OSrJfiSU 
H— K 2 9 4IJMS0 #^&tRaS*5sbTV^o-.-. 

^29 Ei^-rd; o (cyj > ssem 2 1 o&> ^^yn>^>it2. 2 o t; 

^^7°l3>-x>it2 2 0$riR^-r^D7S«2 3 0 MfrY-Y v7°m2 8 OA, 

is 2 8 o b zmtictzmrmmmmmm 2 5 0 <t^b&&. n ts^ 2 3011 n > 

^>it2 2 0 ^t»I2 3 0a ( !:iif2 4 0 tfrb&So M2 4 
0 7^T*-;U2 6 0&OT#«2 5 SrtM^tt, ®^MHg^M2 
5 0 7*-;U 3 6 0 RUmW-mm 3 5 8 #«c£nT^-5. 

hVP F ^y^i^l «0JBttttA8teM 2 5 0 ^ fcf/P 

^30 miZ^k-t^ O \Z±M<D H 7v7°m2 8 0 AO/H 7 sfr— ;P 3 6 0 {3 
te; IC^^2 9 0©A'rH2 9 2 Sl> 2 9 2 S2> 29 2P 1, 2 9 2 P 
2^mWt?Zfr®<DA>7°2 7 6 «/&$*lT^£o — TMcDfcfjp hTy?" 
12 8 0B£>A-f7*-Jl/3 6 OlCte, K-^#— K 2 9 4©/t^ K2 9 5 S 1, 
25 2 9 5 S 2 , 2 9 5 P L 2 9 5 P 2 ~JfmftZ>tz.Sb<Dny7° 2 7 6 7&*g2tS;£n 
TU£, 37SI2 3 0fC«7.;U-4N-;|/2 4 6;«J&£ftTlA£ 0 
f-/^>f>1j-2 2 0H:, ^170 (A) 1:^5131112 2 1 <tH 

2111112 22^ i^m i , ^2 mm\z^ntcmm.w 23^^15, 

2 3 i:tt; tiii2 2 i Mc&ifc&nfcsi 1 mmm2 a t: m 2mm 2 2 2 
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10 



25 



\zmt^tiftm2MW^2 5^m9kmi^mmtsnx^. miw&2 2 it 
2W& 2 2 2 o%m\z\t, m&?%m<D&mim&mz> z. tarns. u>. 



Jg3 OEWc^-f I : c¥y7'2 9 0CD{f-5§/B<£>Ay F2 9 2 S 2 jj v ;\*>^2 
7 6 -ag#M&3 5 8-A'-r7^-r;i/3 6 0 -TJI/-*— ;U2 4 6 -/K J*- 
71/. 3 6 0 -nyj?2 7.6 F-^#- K 2 9 4 (D{Emffl <D/\y, V 2 9 5 

S 2K:8$fc$ tlTV * 3 . — I C ^ y 7° 2 9 0 <DA° y H 2 9 2 S I ttv 

n>-?2 7 6-;\*-rT7^-;U3 6 0 -X)V—fc—)V2 4 6 -/H7*-^3 6 0 
-A'>^2 7 6^LT, H-^Tjf- K 2 9 4 ©«#ffl<Z)Ay N* 2 9 5 S 1 1; 

I C3^ 7° 2 9 0 MMffl/t-y H2 9 2 P1I1 A>:/2 7 6 -W7fc—)l 
3 6 0 -^0^2 5 8-A-f7*-;U2 6 0 £^UT^y:/n>^>-tf-2 2 0 



<£>lp 1 m 2 2 i ^mmtnx^o h 294 ©wus a* ? h 

15 2 9 5 P l it, ny-72 7 6 -A-r 7^-;i/ 3 6 0 -TJl/-"*-^ 2 4 6 ~mW 
0SS2 5 8 -/K7«2 6 0 ^LT^^-Zn >5 =: >it2 2 0cD|gl «HS2' : 

2 1 ^i$tlT^-S. 

I C^v7°2 9 0Ommm/Vy H 2 9 2 P 2 fct A*>>^2 7 6 -A< 

3 6 0 -ag#:|EjS&2 5 8-AWTjj%-;U2 6 0 ^LT^y >T ? >it2 2 0 
20 (DM 2 «^2 2 2 ^M£ftT ^ -5. — # v H K 2 9 4 <7>1I^ffl Ay K 

2 9 5 P2(l A>^2 7 6 -/U7*-)13 6 0 -Z)P~-fc~-j],2 4 6 
Ih1SS2 5 8-A"-rT7jN-;i/2 6 0 £^bT^y 7ri 2 2 0<D^2«M2 



2 2^\ll$tLTV^. 
^SS^O^U >MB»8i2 1 0TH I 9 OOETfc:^ 

>tf 2 2 0 ^riag-T £ 7c#>, I C^^7 <, t3>x>-tf-t©2Bil^<^D, 

;#£W$«JK: ic^> y'M^mfiTz z. £.tfvSpmztzz> 0 BP*, , )V--f^ y? 
\wiz. 7°zi y^y-v 22ot9-vfn >Tv>+f- 2 2 o . : .towic^;v*-*— 
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£3>x>1*"2 2 0©^ltl22 1, fg2m*l2 2 2 tit. I C^^y#I<D^ 
. 2 4 0 OTtt Sft&y t-f T*-)V2 6 0 72£K 2. 3 0 fcjgjfc Stlfe* 

;u-*-;k 2 4 6 Lxmmznz. in*. , ^^^^to^Eii^iix^ 2 

#3feS6J§&8-c«» fgi 7M (A) fc^Tck o \z^- ? y 3 2 2 0<d±? 

^^ve^^^^ya>-x>-tf 2 2 0 £$j]g;^&£4Ml2 4 0 

^i4^i9i<; t- h-+j--r ?jm&&mmLTt>&mx<D&Mm 2 4 0 <Dmm^m 

Jg 2 9 UltC^Tcfcd {CDTSK2 3 0 <D*V *Zt4 2 
3 2 £> >^+h 2'2 Oi0^tlffiI2 3 6^fft$tTfe5. 
C C1T\ 2 3 6 CD^05S^^, nTS1S2 3 0lit^Si 2 4 0<fc 0 t>/h 

z.(Dit$>, k— hv<$)mmzm*T: n T&fcRztmmm 240 

* >f 3 >x 2 2 0 £ ©Pel tc^5I^^^i 6 TOj^^lt fev zi7S1£ 2 

3 0Rmmm2 4 0iz^^y^ y mmm^cm<.m^mm^m^x^^ o 

n^Wti*. W.2 9 0$#MLT±^L^7 o U>hSe«CD^^{C^UT. 
2 3 2 8 0£#fjB LxTUS^f -So 

( 1 ) n tsm^^t $MMsx$, z>mmm*Bj& u ^-cDn-Mic^^^ b 

' ..... 
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y^)UA2 4 0 a&mM-tZ (^2 30 (A)). ZLCDWH? 4 )Vl\2 4 0a LL> 

5 <kmWk2 5 7 &/\°^">X^5 1 >^bT0f^lHli?§/N°^->2 5 7 a *WffctZ> 
(312 313 (B)), % M\Zs Mb? 4)12*2 A 0 atf>T®<£>HJ&£A°^->2 5 7a 
{C^^-7°n >x>-tt 2 2 0 ^1ttiltl 2 3 4 £^LT$3rf 5 (KS2 3 0 
(C))„ ^ntCJ:D» 3.>5r:>y;2 2 0 t(DnU,W^tu>^y-^2 2Qtm^ 
n?->2 57a£<D®MVktim&'£tLZ>o Mn^mmM 2 3 4 te, ¥BB (S n 
10 / P b , Sn/Sb, Sn/Ag, Sn/Ag/Cu), ^f-feA-X h v I v 

(2) — ^^^>^>-y-^iK^-r^^^t:^^ 2 3 2^»UfeJK^ffl 

15 mmm2 3 2 a*mMT2> (m2 3m (O)o 

% tiT^ 2 3 2fct If^U KctW^ 

IitV £WT£M/i4££^jre#3o Cl©iK^IIfflOT«2 3 2 a <h LT 

3 0 0 X^STFTtiZfr®, 3 5 Ot: ^M^M^in^S 

(3) f LT, 5 : y^3>f>1t2 2 0 SI0#W«7^M2 4 0 a. □ 

. . >^>^m^^^MTM^mmmmmu2 3 2 a, mi, &5i&e>mm 
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->A )VK2A 0 attffim UT, M®*>> <B>7VX bTi&® (SH'2 3 0 
(D))o 3 >x>1t 2 2 0 SriR^UfciR^Jl 2 3 0 a £&flftJB 

2 4 0 tj&<- ffi® KEE^ £iQ;LT3g 0 Afrits 7S« 2 3 0 fcEafcTSfc** £ 

rmmnmm 250 Rtf&#iiig& 3 5 s&mmT* c tifivz** 

4 0 aftbis&m%wm\z£K)3m2ti2> 0 z.z.r\ z coi$iw-hfr t jfea u# 

■■;.S5 2 4 ® (A) k^t"«t.?.-.tC«te;7^^A2 4 0 afilJcDlHlSS/^- 
>2 5 7 a WKl* ^ 1&£ 0 *>«»<£>/h£ &3fe**r 2 3 6 afcEStU ^ 
2 4 0 (D) \Z9fr?£ O \ZimtZ> it> v *7c, ^2 4 0 (C) lc^T<fc^ fc, 
□ >5 5 >-y- 2 2 0 4»JKl3fe9l*f 2 3 6 a £@HSU S£2 40 ( D ) (CtkT<£ "5 iC5fe 

(4 ) ^(Dm. m%kis-cm{fr£-&zzfv. ^-y-f^ >f>v 2 2 0 s 

limm 2 3 0 a tmWS2 4 0 fca*.e>teS37affi 2 3 0 (^2 50 

(A))o □ TSttW^^x-f 2 3 2l*UC. DTS^J: 0 fc&BMStfVh 

Zte®mM2 3 6 £;fc«bT> m&14£»&-<trt«T&&. ^ CvT 
fck Ma? 4 2 4 0 a &«H(Dfc^fc©&ffl^T^S1^>art<» 

(5) *mmwrcte. 37st2 3 o %Mj$.'?z>&mm 2 4 otw 2 3 0 
at<Dffl\z. mm&mft\2 3 4 timzn2>m$&w->2 5 7;a$^«-TS 

^tM&A*->2 5 7 «^Ut3>f>f2 2 O^^iC^Srifc 
Sr ti&nrf -5. &&J&2 4 0 : tJR«»2 3 0 a £^Jffr£& 
3 IU!8A^ ->2 5 7 a ^KITTS n7l« 2 3 0 <A£ 0 £Efr < C £ 

( 6) WZ, C O 2 V-+r : YAGl/~U\ X*->T tf&-5 UttUV * 
c'«fc.0 Jiffiffl<Z>^)SI 2 4 0 lCA^ 7^-;P<!i^^^Sil?L2 4 8'£#STf 

(|£ 2 5 E! (B)). l^iaoTH ^Ka?L^^S^^$i±Ta7L©^I5^ 
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0,^12 3 0 aS^ii2 4 G^e>7^^3TS^2 3 OfC^tbX, KUJk 
Xii. U— !fTX;U-7jN";i/ffl(Da?L2 4 6 "a.* 5 0~5 0 0 MmT^iSrrSCil 
2 50 (C))o ^^^^^ - . 

(8) n TSfe 2 3 0 <D«JI 2 4 0 (D^Ji, /U Tfr-lVmWmMXl 2 4 8 S. 
10 tfTJlz-^-^/BKMIL 2 4 6 a ^(DfcfeC, j«J§ 

2 4 0OlB:A7y^Atti!|^#4LT/!)^. *i@^o#^^Z37S^2 3 
O^SSIbv ^-tC^m^mJ6-o^2 5 2£#T{±}£-fc!:3 (^260 (A)) 0 Z. 

. s 

ms&itrzftz-c&Zo &mm2 5 2 0 . 1 ~ 3 mm (DmmvKi&tz z. 

20 (9) ^-<D&, &JHJgl2 5 2<D^®(C^ttH7<7^;i/A$:?gD#^ 7Xi7 
£l£g UXv Mt£ -SfltffiaiU 0f^/t^ - >CD I> h 2 5 4 ^Jg^f § » 

bT, nMV)*3%m\zn7mfa2 3 0 ^n^o^m 2 5 2£tf-UT 

L/m^i6 ?tI2 5 6 £#rm£i±S (HI 2 6 El (B)). 1x^7. K2 5 
4£5%<7) KOH TfiJStLfc^ VV7. h 2 5 4TO««^J6o^2 5 2 
25 ^t^^K^^XX^^^bT^L, ^l2 4 0t;W7*-;i/2 
6 0 KXmmm 2 5 8$, H7S1S2 3 0<£>iI?L2 4 6 aClTJU-*- 

;U2 4 6£j«r3 (^2 6H (C))o 
( 1 0 ) 2 5 8 , n-i 7*~;U 2 6 0 ^tXTJl— *— 2 4 6 (DagWg 
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= 0. 0 1>5 #mT*&3o $HCM£L^©te:> 0. 5~ 3 jam<Z)igfflT?^o 

(l l) t,)v-^-)V2 4&fa\zmmm2 6 2 &3m£i±3o mmrn 

M^-Ts h ^^m^mmmu^E % t>-Q%&\\ z.<d^\z. mmu&j- 

10 ftmtttVTJfcmZ'tiZo 7;Mn-JI/2 4 6 ^<?$f)]gJI 2 6 2 CD3fe^ v « 
y j)lsA 2 5 0£ft!jD#tt£ (i2 7@ (A))„ &*5, m$i~? )VJ±Z:9&r)tt\-y 

fc&/:7'.#K V-lfkI«J:D, 5 0{C^P^2 0~2 5 0^mT$5/t 

^7*-;U3 4 8£^&LT/^6^b£l*3 (312 7 0 (B)). 37 
15 S^M*®^ U itiftot^iULT, mfflMW®BM2 5 0©^®^ 

— KU££0. 9 Mm<D^^&o£M3 5 2£ffiffi£-fct ^fiDt, BrJfcflD/^— 

>£l/^X K3 5 -4,T^a.i±5 2-70 (C) ),.;■■ ■'■ 
(1 2) Wfeo^lCSitU «^J6o^.M3 5 2^LT«^fiitl>Tl/ 

v 5 ^ K3 5 4<7)^^fC^mi?)o#g|3 5 6 (Sg2 8BI (A)). 

20 K3 5 4£ip|^b£:|&, hTCO^^feo^MS 52$ 

iSMfc^U MMM^^B3 5 2S:tKTO^o #^3 5 6^6^-505^0 

^ 5 81^^ 7#-^ 3 6 0 5f § 2 8 1 (B)). 
(13 ) m 2»#iWt^tt5X7f>^i:j: 0, 3 5 8 

7*-^ 3 6 o (vm&izmm mm*r?) -g^z^n^ 
(i 4) ±Mvtzy^>hWMmz\zhjtzn>^m^^> a &uvmm\z. v 

->) hTZ^ (El^ii-r) ^^1i:T®BLv 

^lTi)tU If lit 5„ ^ f, t:, Will, «A,fcVty Fgfcfr (A* 
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HTft—frttto? -<Dm.C\B2 7 1U, 2 7 1 D£WT &V,i 

(1 5) -tl/T\ V/fc^-US?* hjf 2 7 O0>BBQSB2 71 U, 2 7 1 DtC, ¥ 
' ffl^-^h^itS (l^-fcirf). MQ^2 7 1U, 2 7 lDl^i$ 

fiSTS (!f§2 9EI#i0o W£tt£|6]±£l2-5/5:J&, Bi?PgB2 7 llCNi. 

Au, Ag, Pd/it'OMl^of, XA Q ^^{-ckO«T^Clt%^T 

15 t?> 2 9 6 j&*E#3 n, : fSftMttt t!> 2 9 6 IT K— Hi: <£^£fl5t 

■ ■ ■ i- 

wm\z^Mm^mmvtzMity )VA^m^x i c=?-v-72 9 o#j 

20 >¥isXm&rt?-->2 5 7 a«Ut^. JIICv t«&A^— > 2 5 7 a 
©iD2 5 7 a $3>7*7J|/7X^iUffl^, *ffc«fc £> #®iI?L 2 4 8 

±j$Lfc:fg 2£aj»J§a8Tfck D7li 2 3 0 \zqmznZ7-y V 3- >5* 
>it 2 2 0 W«X.XVife^ ^ 1 «^JT«, «L&0®@ (I^ft «y 
25 ^3 >r >it 3 2 Oi)^^nTV^. 

i c^v7\t, mmmizjzmfi*m®LTmfctm&mm*ftoo z\z\x. i 

m<K^v 7*3 >t^^4 2 0 ~&.T$^y >f>D- 5 2 0 £jIx.T&5o d 
7^ >^>1Nc<J:£^KoVrtte, ^ l»^(D^4^»j<hPl1llTfe^ 
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n >x>1t 2 2 0 <£>fg 1 .'ffi 2 2 1^2112 2 2 ttf. I C?-y7'2 9 Otf) 
miUffl/T^ K2 9 2 PI, 2 9 2 P 2 t;\*>7°2 7 6 £^LTilf£^£ttTl,i 
3„ ~0ff!2 3fc»ra£, I C ^ ^7°<h^^yii >^>iti: (DSg^^M{C0|jg^ 

io ^2%mMm(D%^-mtm 

«<h{3^|wl^Tfe^ 0 fit, ZVms&^PW? 1 ) > hS5^-e«v iK^M2 
3 0 aiiffi2 4 0 iorp1(CiSlte.n^:lHlSS/t^--> 2 5 7 atCcfcD. 3 >x 
15 >-y-2 2 0Ollii2 2 1 &D^2 «M2 2 2 t^.^— ; i/ 2 4 6 tfimfe 
;»nT^5, uOlSM^Ttt; n >^>it 2 2 0 cd^ 1 €«i 2 2 1M 
S&3 2 2 2<h. K-*#- H £ (DWM.^ £r@££i £ & £ tatrfs. 

(m 2 mmmom 4 

3\%wt£. m 2mrnm<D^4^miz^y^j > h@H»©«^ov>Tm 1 

20 8 0^#IlT^1-|>. 

25 i£Ufcff§ lmmmm^v > hmmmx mi s m <b>. ^fB^^t-^^fc 
v -fn >^>w®m\zm i mti2 1 2112 2 ^sh^lt*^. ^ 1 s 
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(d) izwmm&TxT &o \z^v7-3 >?>v(D>mmv>nm\z% 1 mm 2 1 msm 

2HM2 2£gBI8:UT&&. 

5 §i ^m^> m 4 1 gij^j \zmz > b mmrnm 1 9 m l xmm 

10 ■ n >x>-tf- 2 0 L>T&5. : £ Z\X. ^ 7°n >x>-^ 2 0U: M 

* 

iWM2 1 ^2ti22t, iifr2 3 L^iti2i ^«£nfcffi 1 ^« 

JBI2 4 £> ^2mM2 2i!|(^^tlfem2^mm2 5 <hV ^ 1 ^@^2 

2^cot2 5 ^mm^nx^u^y -fu >^>^<D±Tm<Dmmm <Dnm 2 7 

20 sji 2 o m&^m vxm 2 %wi\zmz>y'v > i>isitoOTit^f2oi 

fg2 oia (b> izTfrr^oiz. z.(DW,2mmt. g>mm. K>mo^-vy°n>y i y 
ttmm mwmx^zm m&^x*mxm^x^z> 0 

v rfu >r >i*£ffl^& z\ £&x%z>. j&n<D3 L v7'zi>7 £ >'y-2 o 
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Mft&ZhM 1 3 7pH 

mm^mm 2 8 7 P h 

6 OpH 

ffiMSl^ 7 2 P H 

■ -So ■ 

20.: 

(M^^lOOHz) («TOi[lkHz) 

Steam 168 M^- ' 0.3% 0.4% 

25 HAST 100 fflR: -0.9% -0.9% 

TS lOOOcycles: 1.1% 1.3% 

Steam !£3fcte. alMtC^TM 1 0 0 %fC#o tfc, HA S TU^CVte.. 

ftttmmi oo%, mtimmi- 3 v, 1 2 1 tn? 1 0 0 mmfarnvrz* t 

S»Ttt, - 1 2 5 *CT? 3 0*>. 5 K TT 3 0 ^fP-T ^>^i**- 1 o n n irn$& 
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5 -9-2 2 O t, .'«fJSA>5«:$J7ifi2 3 0 Rt£M* @2 4 0 iOiKi$©ltv 
^ ftTO;fcf^£LT t>> 7°n >7 s >-y- 2 2 0 ii&fii 2 4 0 iCDFalT 

i«. n 7 mm 230 2 4 o iz^^y^p^^M-r: &m\zmvm^ 

15 tf)T&&o 

<as 3 mmmm) 

20 5feT, #3891<B£ 3 mMBmizm%7°V y hgBIMSOfMK-^Tfg 3 7 Hk 
&3 8 0£#JJHUri»9rra.&3 7 7°U > h62i$K4- 1 O©0rffi&7FU 
Ig3 8iH^3 7EHC^1-yU>hS2,»4 10 I C^^4 9 0 
F-*#— K4 9 4#KS(0#^ciyc|g^LT^-5 a 
3£ 3 7 UNC^T <£ o \Z^\) > h£&$4 1 0 : 5 1 »> ^■^^/4:■2 i; .0 v ■^:'v a<, '' 

25 f-yfx 4 2 0 .$)JZSf^3'7SiE4 3 Ot, fcf;UK7y "7*4 8 OA, 

4 8 0 B &ffij^£fl^J#j!B&iftj| 4 5 0 £frt>te&„ n7Sf4 3 0 «, zi> 
■x>it4 2 0 £iK^1-5Jrc^/l4 3 0 a£&l$J14 4 0 t/d^JS^. W^MA 4 
Ofcfci, n-i 7*-)V4 6 0 ' Jtt«M*:il8S 4 5 8^^c$n. PP H 1^^® 4 

5 o cii a-i't^-ji/s 6 o &zmw®ft 5 5 8#Wc£nT^£o 
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■ * 

9=-y >^>it 4 2 0 «u f45@ K^ck -5 fclg 1114 2 1 <h|j§ 2 «H 
4 2 2 ^.m 1 , l2iiC^n^if4 2 3 ■t3&ve>a£t)V- Mil*4 2 
5 3K:«, Sgl^l4 2 ■lj»l:itt$n&^i»«R4 2 4t, ^2114 2 2fiiJ 

$ n&fg, 2 4 2 5 • t f>m&^pimt s nx v * s.#*fi6B§a8-m* 

HI 1^*14 2 .l-&rj^g-2.*ffi'4 2 2}C86 ; o#j6^^:*;W-7'^— ;.J/.4'6 O^L 
T^M^BX^). ./£ E-Tv JI4 5 ®t:Sti 3 IC, f 1 4 2 li3i:^i:2 if 
4 .2 2 (D±ffl<Z>ttM 4 2 8 AvS&JR- 14 2 6 £»aj£itTV>*. 

10 ad. |g 3 7 EUcjK-tJ:^ IBJ&ofrjfcS&SA-r 7*-;M 6 0 t<D&mm* 

%*3 8 HKItkT «fc O IZ±M<D K 7y^M4 8 0A©A'-f7*-^5 6 01: 
■ Kt I C^7^4 9 0©/ty H4 9 2 S IV 4 9 2 S 2, 4 9 2 P 1, 4 9 2 P 
2^!Tf £fctf)<2A*>:/4 7 6«^nt^5. Tf'J0 tVl/ H7 >yy 

15 M 4 8 0 B (7)/\W 7*—)l 5 6 0 Ktt, H 4 9 4 <D/\ 7H4 9 5 S1 > 

4 9 5 S 2, 4 9 5 P 1, 49 5 P 2 ^W^t^^n^A 7 6 #*gEl§:£ft 

■37MU4 3 0 ICteXJU— *-;U4 4 6 7WriG$nT^5. 
I C?77 P 49G©i^ffl©n7H4 9 2 S 2te, JVy^A 7 6 -^HlgSS 

5 8-;^T*-;U5 6 0-7.;U— t^-;1/4 4 6-/NWT*:-;U5 6 o-A*>y 
20 4 7 6 ZftLT, K-^#- H 4 9 4 ®(3#/H©/1y K 4 9 5 S 2 KSSlftSnT 

tr>S» — I Gf ^4 9 OfTWtffltfVN'y H 4 9 2S1H K>74 7 6- 
AW7#— ^5 6 o -7JI/— *-;i/4 4 6 -A-f T >P 5 6 0 -A*>7*4 7 6 
■&ftt%* H-^^— H4 9 :4»ffey K4 9 5 S 1 «I^^tlT^^« 
I ^4 9 0 <mMMKv K4 9 2 P 1 fc£ n>~?4 7 6 r-AH 7^—W 
25 5 6 G -iM4 5 8 -;H7^-JH 6 0 ZfcVXT-y^ >f>f 4 2 0 
(Dfgl m@4 2 l^g^tlTUS. H-^#- F 4 9 4(D%WMny H 

4 9 5 P lfciu 7N*>-7'4 7 6 -n-f 7/Jn-;1/ 5 6 0 -7,)V—fo—)V4 4 6 
IHJ&4 5 8 -/\^7*-;V4 6 0 ^LT^^^n >^>it4 2 0 <Z)f£l ®I4 
2 l ^^tlX^^o 
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I C^yy°4 9 0 (DM:Mm^V H4 9 2 P 2 H rt>?4 7 6 -A'-fT*-;^ 
5 6 0-mfcm$&4 5 8 -A*-f7^-Jl/4 6 0 £:frLT^y ^3 >x>+J-4 2 0 
<DH§ 2 114 2 2 ^^^tlTV^,, K— ^tJ?- h* 4 9 4 <DMMmny R 

4 9 5 P 2 te, A>;/4 7 6 -A< 7*-;i/ 5 6 0 -7Jl/-*-;i/4 4 6 -gft 
5 ©S§4 5 8 - AW 7*-/H 6 0 ZftLT^y 7°H >x>it 4 2 0 2 ^1S4 

w.zmmwm<D~7°v >hWMU4 1 o-e&, i c^vzf4 9 o^aT^y-/ 

Sic, y "7'n >x >it 4 2 0 tT-y-fn >^>1f4 2 0 

;i/4 4 6 £tS:W\ ^^y=l>5 :J >1t4 2 0£ff^|g7^raL&^. Z(Dtc&, n 

15 ^U>hS2»OTO#J^t^$n^M-0|5»1S ( H-^^-H) 4 9 4 

2 0©ilfl4 2 1, ^2fl4 2 2<hte, I Cf^^W 

MM 4 4 0 csttenfc/t'f 4 6 0 7«K^/&$ftfc;ui/-* 

-;u4 4 6 ^L«$ns. gp-fe; 'Lwzmz-imxfimmtsiWMm 4 s o a 

S£> #m&BWt'&t, |g3 7 0^1"^ -5 (cn 4 3 0 cosiE 4 3 7 <z> 

TM^.y'/^-x^-tM 2 0 <h«{c^^j4 3 6 >I?14 3 7 CD 

MM £^ y 7 n 4 2 0 £<7TOc$tJ]g3ffr«£!l4 3 6 a £5fe^LT#£o 31 
£T?v *&#£iJ4 3 6&D«;fag$!!4 3 6 ac»!«£, 3 3 OM 

25 W4 4 0 J; 9 *>/h<* < ; Sn-feV ^75^^75^^^^^>^>-y-4 2 0 

Rt^MJl 4 4 0 >5= r >1t4 2 0 <h©P B 1(C»?I^^^^^^ 

£bx% □TS^WOT4 4 0{c^7^^. iin< . m^mrn 
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^3^JS«©yj>hg2«COMX@(CO^T, JJI3 40~fg3 7I§I£# 

(1 ) >t^^x^^ ^mm&^mzmczf u y i/^4 3 5 *4®$m 

&&|£Ji1&4 3 2 a K^y^n >x>+M!X^fflOii?L4 3 7 &Mf&L, — # v :/ 
5 'J ^V^4 3 5 ^ 2 Wit^^iM4 3 2 b ^fflltS « 3 4 i(A)), 

# 57 x □ x & Eomm*^ Lfzhoizm^mzo wz. mmu4 3 2 a <t 

M«4 3 2 b ££fi&lK^/I4 3 0 a£j«t,7m iI?L4 3 7 ^{^4 5 EI 

(a) £#m bx±Mi L?c«t r> fc^ i , m2 mm 421, 4 2 2co±®cdiss4 

10 2 8 £fijt, yf* 1 ?? >x>-9" 4 2 Q A 34E! (B)). d ^T. 

4 3 7 <h^^7°n>T f >tJ-4 2 0 itfTO'jt^aH 3 6 ZfttE2-&Z>Z£ 

(2) MZ, ±nZ?-y7°Zi >^>-y-4 2 0 £i|X^-r£*g/I4£4 3 2 a&tMgjM 

43 2 bfrztt&mmommiz, mm? * km m^m) 44 0a^ii$t 

20 £ (13 40 (O)o -f-LT, pTO^£:7VxLT^®£TO(c^. 

%mLTm<t£-&Z>Z\tT\ 9-yfziy^>^-4 2 0 £i|X^-r<5i|X&jf 4 3 0 a 
£$MJf 4 4 0^^^537114 3 0£?MT3 (813 4 0 (D))« 

3 >5=-*>it 4 2 0 ^iR^LfeilX^® 4 3 0 a tiffi 4 4 0 M 

5 or^##ihis§ 5 5 8 zmmTzzttf-cgz. 

fc43, 3TS^M?L4 3 7<Dmm\zmm^mm4 3 6 a^«Lt, 
J6 3 £ £2>W3IT& &Mii;fc«£iJ 4 3 6 a te, ««7^3 TS«<fc 0 1> 
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5 < 3 ) mmmmmmm 450, □ jw^msmrmmmBm 4 5 0 \znv 

X: H U )\/X*7,)V—*—)Vm<n 3 0 0~ 5 0 0 /zmcDM?L4 4 6 £^I£T£ (SB 

3 5i iA)). ffr. C02 YAGI/— !t\ X*i>T l^-lfXteUV 

i/— tf fcjc o iM^mm^mmmmm 4 5 oic^^n >t>^42O0Iii 

W.4 2 1 .&0$§ 2 fgS 4 2 2 #K®7L 4 4 8 ^MTS 3 5 Bl ( B ) ). 

10 )i^{;4a t«s #ma?Lco{iisnM^$ i+Tmo^tfcs ftfc.x u tt^^ 

fctfltt?* o £MtC □ 4 3 0 SrS/SU lC^^&o#M4 5 

15 2 (m3 5!n (c).). mmmmtf>-o%m4 5 2<Dmm\zm.{tm*M 

f&tZ>Z\£tfX%%> 0 m<tm\ZR a (TO&ffiiS5£) = 0 . 0 1~ 5 um-C&Zo 
■*8r£SSb-V*0te:,' 0. 5~3 Mm(D$5fflT&3. 

20 & (H 3 6 ei (a)), z. z.x\t. mmm® ^zzm^T^ztf, x^y?\z£<o 
\zn7mK4 3 o^iiu ^m^o^^4 5 2 ^Lrm^t^Lm^46 

ofi4 5 6£#Tta£i±£ (21 3 6HI (B)) . ^LT, h 4 5 4 £ 5 

25 KOH -ei'Mbfe^ h 4,5 4 T0$Smfl?#> o^4 5 2 £M£5»(fc 

7K^^"CX^^>^bTl^5feLv MM/14 4 0 <©#Kji?L 4 4 8 (CA>T T* 
-;i/4 6 0 , mm 4 4 0 ©M^##:lll!^4 5 8 &, n7S4£4 3 0 4 

4 6a fCX;i/-^-;P4 4 6 £fl»T3 (113 613 (C)). l«<£>I*ite. M2 

Wm<D (10) ~ (15) tlWttTtf&Sfctf), i^^#HS-r?>o 
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on .3 ^wm.(D% i 

My A 9 6 #*g2t££nv ^IH4tf>4 9 6 £^LT K - ^ K £ (D^ffi. 

(Kt 3 ^JfiJBtB0>» 2 &»J) 

H4 2 B£#flBl/rl&9i"3"5. H 22fe«J<Z>:/ , J > hSSKHfifck ±ji!iLfc^3^ 
20 «Si^PI^-C?fe^o <IU m 3 llfltil 371^4 3 0«14 

30a^iic»f4 4 o^sei^n^. m2$mmw<-?iz> mm 4 3 0 

m3ll«M^2^»!j^^7'U> hEISlfc©i8ffil8K:o^*Z\ |g3 9 

25 (1) ft-f, x#^->^g^©$iifcyu-7V^4 3 5£4ft*tJibT&&m 
H&4 3 2 a(C^>7^ >5 :r >1J-«fflC0ii?L4 3 7 £JgfifcU — ^U^l/ 
^4 3 5 € 2tiStT)5:SilIS4 3 2 b^ffliTrs (^4 0i(A)).^l:, 
mmU4 3 2 b<7>. W4 3 2 a<7)ffi?L^J«^K:#j££irr^***4 3 6 £ 
^bT^^^3>^>ij-4 2 O ^fltl) (^4 0a (B)). ^LT. 8flBifi-4. 
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25 



3 2a tmmU4 3 2 b £ &fflta^ v 7°^ >x>it4 2 0 (D^MMA 3 0 a&M 
fiTTS (^4 O BI (O), 

(2) ±.m^yy'^ >^>+j-4 2 o *im-?z>mmm4 3 s aswi 

4 3 2 b^<D&£i0£2&Ji4 3 0 a£>±®£; ffimy-fJM* 4 4 0a$ 
5 (^4 0 0 (D)) 0 ^IT, Mi5^t»^l/XLT^ffi^¥S{3-r^> 0 

^<d'&, tmi^xmit^^ z. tt?. ^^yn >T : >ij-4 2 o ^iR^-r^^® 

4 3 0 a £&mM4 4 0 t^b^37l«4 3 0^Mt5(^4 H3(A)) 0 
$IIIltll > x >1t 4 2 0 £TOLfciK^Jl4 3 0 a tg^l4 4 0 t 
£ v WiWilZJ£tl Z1mx.T ? M <0 £>t>-&zi 4 3 0 £«-T3;ta6, ^MWil 

io fc^n^o zmicto. ^;v^w.^ii^^cfc^^®rM r !^M^t^4 5 or^ 

(3) /ir u t ]1tilg|&M4 5 0, □7lt0S:^lP B Wiiil 4 5 OlZttV 
X\ H U ^TXJh-*-Jl/fflO 3 0 0~5 0 0 wm<7«l4 4 6£^i9rT£ (S£ 
41HI (B)) 0 ^UT, C02 l/-+f, Y AG , X+y7 l/-+fXttUV 

15 U—-*f \z3: V tWMomffiffimWMffi 4 5 0 \Z^v 7°n>^>1t4 2 0cDSgl« 
14 2 1 -Xrj^S 2'«K4 2 2 '\S^#Mj1?L4 4 8 £^ISrf<5 (^4 1 M(C». 

fl3§ft!«^<Z) (3) m<&Ig£EM$T*£fc«>, t&0J£#ffl8 

cm 3 mmmm s 

m 4 4i$#iit»5, sn 3 m®m?v > h@a$M£«, l^b 3 n 
mmm<Df$ 2 &«£st3^$^& <au ig 2 &»rc«> htsis4 3 0 

© I C^y^^fC/Vf T*— ;U 4 6 O^ra^tlfc^v fg 3 5fc«lT«» I 
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(1) ftf. X#^^jlt^«^-&fe7 ? U ^k^4 3 5*4:mmisTt£Z> 
114 3 2 a\Z9-y?n>7 : >*)-W.®m<DmJL4 3 7 £^/£ir3o — 
1/^4 3 5 £ 2-feaua..LTtt«SWIIE-4 3 2- b©^y Vzi>x>1^«ffifll.t 

/\M3iI?L4 3 9 *3ffitZ> (i4 3i (A)) B &\Z. IUJI1S4 3 2 b© ( 
i^4 3 2 aro®?L^fir®}C^^1±T^#4 3 6^bTf7y3>f> 
tt-4 2 0 ZmStrz (^4 3H .(B))./ fLT; IMS 4 3 2 a iiiS4 3 2 
b <h &mteW®m 4 3 0 a£«T3 (384 3m (c)) 0 

(2) iRSH 4 3 0 a<D±mz. ffiM7 4 )VK ($OT) 4 4 0 a&mM 
10 (3§4 3E! (D))o ^-UT, MM^^^l/XLT^M^TOtC-r^o ^tf> 

& v M LT^^it^ iI<hT, 3^ zT-a >-r r >it 4 2 0 £i&^T3«)S4 3 
0 aiili4 4 0 i^f»&537SS4 3 0 £MT S (I4 40#I) 9 ^ 

(SfS 3 |fe«Sitf>Sg 4 &»J) 

4^»j©^/«^^3 7 m^mmvx±mvrz.^3mmmmtm^x$>^ 

§U ^4^0^y > h@2$tf£Tte, ^^ya>x>ii-4 2 0^, %4 11 
IZtk?£ o Kfgl v H2J|ffi4 2 1 4 2 2<7)*&MH4 2 8 (284 5 0 (A) # 
20 fig) i^irfililb^ KijItf>oitlg|4 2 9l;iDMbT^, -?-UT, m#> 
■3^14 2 9 UtiM 1 ; IS 2 MM 4 2 1 , 4 2 2 fe^fe^ VUZ>n-< 

7*-j\,4 6 oti^gilte tl^. c ; f ^ ^ >t >f ©ti 4 

2i, 422H *$7'<xfrt>T£K)mm\zm£iWhz>o z\<Dfz#>. &mm%m 
^mufiMmtmm^ WM 4 4 0 \zimm14 4 8 zwisrrz jm\z&\,* 
25 x. mw&izmmfimz z t&$>z> a zwmziz. ^mm^\z^m\, 

4 2 1,4 2 2i/N*<T*— ;U4 6 0 £(2^TO^fi£-r3 H 
cnil^UT, m 4 &»JT ta, JifoM4 2 9Kl<fcoTSfSl , JfS2«M4 2 
1,4 2 2 0iI«t:&O; mM±iC W$nfct^M®4 4 0{C#Kjl?L4 
4 8 £^?£b£:egU;:, £ « «=> "f \ /t-fT^-JU4 6 0 %Bf$.lsfzi%<n 
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4 2 1, 4 2 2 t<Dmm3M&ZM®Z>Z £&T"%Z> 0 
JgKl, ^J6o#H4 2 "9 ©J^J5K*nfcmffi4 2 1 , 4 2 21C, «> o # lC cfc D A* 
' *f T^-;U4 6 0 *Mf$T2>t£$>. 114 2 1 , 4 2 2 tA'-f 7'fo~)V4 6 0 £ 
<B«*6tt#SK t- W-f ^JW^ItTfe. *S4 2 1 ,42 2 ii/Vf 
5 T*-;l/4 6 0 £ <oraTW&W*£t;£ £ <h#Wv 7^^1/-y a >0^t)7i 

— 1 

±IB^i6^ #J8S 4 2 9 «, =?y. 7n >'^>^08^^B^4feJRB,4; 2 6 

io t, 426 <D±.\zmmmib •=> £H4 2 9 z. <t t>«Jiire&.£. ,ip 

15 . . J., -A;^-^ ; 

^^yn>T ? >1t4 2 0(Diz^5y^?>J&&f^fc4 2 3<D%M\Z\$ 
mtM 4 2 3 aj&<a8tte*TWS. Z\(Dfc#), t7^7^*^^7'/3: 
>+h4 2 0 £t»II&rt>£&*iiS«!B4 4 0 <hO^*ttW< , b- 

&mmisT*>&m~?(D&Mm 440 <DMWfi&£.-*& zt^t^\ zwmtm* 

20 2 3 ate, jMl:v f ^^2>T^4 2 0<D^BJ£TOT£ 9, £ 

7°3 >f>t^^5if8it is 3 n§ 1 , jg 2 , m3mt 
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gb 3 mmm^^ 5 

§ m 3 mtkm<bms »mms:/u > hmmmvmj&iz^xwi i 

5 a*, nrais 3 o ^cDiR^^ns^^ >^>n- 2 0 mi s 

rnvtim 1 nmmmoy^) > Kbb«®ti£ Mi 8 la cb) izmsm&^&^iz 
-jzi y^ywmmizm 1 112 l&t^ife 2 ^seiaL-T^^.^i 8 

(D) tcTOS^i-cfc '5 i£'9^y >x >W#Jli0ft#JK:^ l «H 2 i msw. 

$ 5 »0iitf>nt i fMnz&z-fv y vmm% 1 9m&mmvxmn 

20 >^>^^ 3 fclRg fg 1 »JT«, ^ft^fUCD^-/ 

3>x>^2 0*nT«lCiR^UT$>^>o uCT, ?7^>f>t2 0H £ 
1JIS 2 l ^M2MM 2 2 iv it^2 3 iv mii2 1^M^nfcf l $i 

JH2 4 ^2ms2 2#Kc^^n^2^«m2 5 MimmMz 4mm 
2 mmm 2 5 ^^nt^&v^^ >^>ifcD±T®©^ffl<^«M 2 7 

25 <fcj&>e>/&5. ^©1S2 7%^UT I C5=-^y#J<h K— Kffl£j&«S8ffi$nT 
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^ 2 0 12 ( B ) (C^T J; o\Z, Z\<D$&2 giJfllTfck ^ W 0 ffl £>5^ >x > 
Z. (DW, 2 »JTte, ^'J^ y 7*3 >^ >-tf- 2 6 £/¥]^3*:#k ^Stf):*:^^ 

( F»ffi) {C^b^ y7°3 >x>lJ-0M' >^7^>X £ 
20 MSb&Z-M 1 3 7pH 

mmmj& 2 s 7 p h 



■3 >5*>ij-* sflM^iiitssefeLfc*^. 

m®&ZhK .6- o p h ■ ■ : 

25 7 2 pH 
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5 HS^iM^ 

(«^«100Hz) (SfiMftSfc 1kHz) 
Steam 168 B#^: 0.3% 0.4% 

HAST 100 B^fal: -0.9% -0.9% 

TS lOOOcycles: 1.1% 1.3% 

10 Steam Rtttt, l^lcSTlg 1 O.Ofcfcifcofc. HASTOm 
*E*fM? 1 0 0 %y WMW£ 1 . 3 V, i&m 1 2 1 "CT l O OSfTOILfe. T 
SI£®ra3U -12 5"CT3 0fl\ 5 5tT3 0Mitl>litSl^l 0 0 Olllt 

15 Tt>v 
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^5 1 EHctf-TJ:? \z~f U > hi5« 6 1 0 9^ :/n >^>+r 6 2 0 



6 s o b %Wf&t z> m r$m%mmm 6 s o ar&u e 3 0 n > 
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fc&o\zmi> !d2m«8 2 1, 822 <D±ffi<Dm%. 8 28 zm^t&v > 

^>it8 2 0£iR^£-t*3 (^6 00 (B))„ r^T, f£>§?L8 3 7^77*3 
>x>1t 8 2 0£©fcW:tt*jW8 3 6 £^#£-£3 Z £;WSiT&£o * 
V * 6tl^MS:OTra^)I^M«, 3 0 0 < CJ£TFT&D> 3 5 0"C 
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8 4 0 a£»t§ (M6 00 (C))« flT, MM^£:/l/XLX^®£¥ 

5 mizt^o ^oWi. bmLTmtts'&z z. tx\ ^yr/n >T J >it 8 2 o 
-rzw&m 8 3 0 a iiii8 4 o tfr^u&nrmm. 8 3 o &mct% m 6 

0 EI' ..(D) ) . ^WMTte, n >T ! >-y- 8 2 0 -£iR& LfcJR^JI 8 3 0 atm 
MM 8 4 0 ^^r.MM(CIE^^jtin^T^D-&t)ii:3TS1S8 3 0 SE^fc-TSfefc, 

10 Sm^lfeij® 8 5 0 Ra3g#:[elg§ 9 5 8 ^II|g-r^c:<i:^T#^. , 

(3) tj.&. n7mm<DMH8 3 7 0#IBatcTO3SOT8 3 6 a«lT, & 
^^PS^^Ci^ra-ea&^o i;/r, Z C-ei±v fi7^;l/A840a kite, 

<D ^ ^fe © ffl ^Tfil^ $ i±T V ^ ^\ Jt ® tC&JIS/I ^SBISL^:^Jji-7w 
Jl/A CR CO £ffl^T*>cfcVv BPS, -Mffiffiu Jt®fc ^il^WU^^TO 

(4) mr$mm$imm 8 5 o , 3 ts^s.^® p B iMngie#® 8 5 0 k** u 

T» H U )V-£7,)l—fr~)im<D 3 0 0-5 0 0 ftmOM 84 6 a Sr^iSrf & (31 
6 1 HI ( A) ) . ^l/T, C 02 tt\ Y A G tt\ X* V-rif jscfeu V 
l^— if K:<k 0 ±®M<DM^Jii«Ji 8 5 0 \Z^v 8 2 OOt lt 

20 H 8 2 1 &tt!S 2 fM£ 8 2 2 ^M£#JKi?L 8 4 8 £#Sfcf5 (IS 6 1 13(B)). 

25 Mll^^o^tCl3 7S1S8 3 0&8KHU Ufc«fl¥ftW>o#lBS8 5 

2^m$i±^> (^6ia <e) : ). mnMm^-D^s 5 20^®^^^^ 

/JltT^ C £ fcTit 3. MidR a\(¥*§ttflK*3) = 0 . 0 1 - 5 ;<tmt»a. 
#tdM*L/Vi©« v 0 , 5 ~ 3 jttmO$giT3fe§. 
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#*ffi^^X^>^l/T|i§i£U mmm 8 4 0 0#JTjI?L 8 4 8 icA-f 7* 
-;U8 6 0 , &WtM 8 4 0<DMM\ZMWM'$& 8 5 8 3 7S1&8 3 0 CDS7L8 
10 4,6 a \Z7>JV~-^y~^ 8 4 6 teWtfiZtZ (816 2 0 (C))o Jt»CDI@«, ^ 2 
§fe&S#Jc£> (10) ~ (15) <DT.U£m®n!$)2>tc.sb. ®ffl%m&1r2> 0 

(w, 5 ^mmmom 1 &»j) 

15 5|^«fiic75m 1 ac»J^^>^y > hSH^^COViT, 

216 5 El^MbTra-r^.. 1 &&\<D7° l ) > NSB8I1S8 1 0 «; #«Ebf 
> 8 9 6 *>*gHiS:£*U UMM^> 8 9 6 LX K£<D^£m£ 
£5 \ZBf&2nx^Z>o 37118 3 0 8 .3 7 £W3~£*K^J1 8 

3 0 a <h, WSmM 8 3 0 a ©MigteESte*lfc&!BW 8 4- 0 <hfr 
20 Tv U^M 8 3 0 a (DMtc:g2i£$nfc^/I 840C, "73 8 2 

o©ti8 21,82 2<h^-r^/^7*-;u8 6 oa*ssis:£n, i c^yy 

8 s o, m mnvk¥>8 9 6 ^$g»£trCV*S. i afc»rc«, f§ 6 

6® (C) tC^-Ti ^ -fev ^y^O >T ? >it 8 2 0 ©«S8 21; 8 2 2 CDfcfeg 

25 ±mvrc^5mmmwix\t. nr^iss 3 0 fc^^ns^ yn >^>^ 8 

^>ti- 9 2 0 mg&£tvt\,*z>. 
1 c^v7\z. mmmz±mt}&mni'Xmwum&m£*ftoo zzx\ 1 
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10 f^7'3>f>f8 2 0ll 3g6 8[§| (A) ^-rj:^^M®8 2 6©fe^& 
SS±Kfl]^;£fk fg6 8 HI ( B ) ICtkTcJ; "5 £ , ^Jlli 8 2 6 CD^ffi a6 o # 

tb-oZ-CBJ&ZnT^&o fl/Tv ^6 7 gJK^-rd; 5 (C^o^8 2 9 
SILfc^l . f,2ti 8 2 1 , 8 2 2 \zm&-o%& 9 ftSA'-f T*-;U8 6 Ot 
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t^-r^a 8 4 o 8 4 8 ^asrrsmic^vr, ^caiati^flg^ 

2§&;i<i:^&3. d^(C«, ^I^tt0$lCcfcpll l- H2fg|g8 2 1, 8 2 
4 2 £/U 7ft- 6 0 £<D&M^&tf !£22fc»J 

20 "Tfii, |siJ6o£§l8 2 9 (C J; o TSUI, 38 2 ^418 2 1, 8 2 2 <Z)g®/WM{r 

fcfl, m^±(-M^n^M^ 8 4 0 tC#KiI?L 8 4 8 £^I£Lfd^(w TO 

2§£^j|<bt\ A^T*-;l/ 8 6 0 *MhtzM<DnM% 2 1 , 8 2 2 

; : Mfc, »ot!8 2 9co^$n^mH8 2 i . 8 2 2i:;:v^t»©«' 

25 -r7*-;W8 6 0 tl8 2 1, 8 2 2iA*i'7*-^8 6 0 «h 

<Dmmm*n< , t- mm- ^Pii^^muTty, 2 1 , .8-2.2 i/^r 

£ > h@2M^CDi&^(Z)P«T, III 8 2 8 £&oT, 

®i*ofl8 2 9£a£«-fc^\ ^>v7'n>x>-9-8 2 0<7)^»^«T, &PJi8 
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17 0 mU, m 4 &»JCD:/U > hgftftf£ 8 1 0 <D|M£tkU B 6 8 
St^U > hEIB« 8 1 0 CD3 8 3 0 KUR^Sft*^ >x>th 2 0 CO 

5 tz^M<Di^\\(D^y 7°Zl>x>it 2 0 ^37l«8 3 0 »CJR& Z Z 
^^^3 >x>-9-2 0«;;S§lftffi2 1 iI2 t®2 2<b, -2 3 <h v 
^imffi2 lA^S^.l»«l2.4 t, ^2tl2 2fflfc^;*n*:&2 

>x>1tcO±T®c7)^OT©m^2 7 £G9«g2 7^LT I Gf 

(IS 5 #l«Sic7)m 5 I 

m 7 1 mmsm 20 0£#MbT3g 5 &$tmzmz> ?y > hB»«tc^Tfft 

20 HfrH£^U ^ 2 0® (B ) ^^^n >^>1tOTffilII£^bW3o ^ 2 

^^^^ ^ ^ 

25 *ffl**;3Jfc«K t- bD-<&)^mO 'SI L-T^yj >hS2lfcK8 1 OtCM 0 **Sg 

cm 5 nmmwsDm 6 &md 
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(Mfeffltii®; 100Hz) (Mfemtiim 1kHz) 
Steam 168 P£|H1: 0.3% 0.4% 

HAST 100 l%Pf3: -0.9% . -0.9% 

TS lOOOcycles: 1.1% 1.3% 

5 Steam IIICMg 1 0 0 %fc§ofe. tfc, HA S T»«,: 

timmmi o o %. mmm 1 . 3 v; umi 2 1 r-e 1 0 0 &$p««b£:. t 

SfcUftTteU -125tT?3 0#\ 5 0 ^Mf&MjS: 1 000®^ 
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^ 1 8 ©F*U \Zfe.m<D7°V > MBafcK. 
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(a) 37S«l:. IHI^^-r^Xg; 

(c) IflSan^^^^^v |l$«tOT ^ 
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11. mm ( b > -zmvmz, mm^ft(omtm$m<n ^ >^ >i*-cdj-® * 

m£?2>m&m6 \ztm<D-^y> hEni©isi^& 

i 2. tnts (c) x@^^> mt^mmmizmn^m^x^-^-j^m 

13. 4>&< £*>OT (a) ~ (d) <DX@^m^Clch<&#m<tT^yu> 

io . (b). mmwizBMisfcmzWK* mmm%m{~w-£> □ 

(c) Mt2^TM©lHlg|5(c:»TOri>5 :f >it^aS-r^X^ ; 

1 4. MI2 ( c ) xfKD&Jc, MIBm^^HafB^ic^co3>'x>-y-«)±M{c:, 
15 ±^£J£#£inx.> ftulBn^^^ifficD^^^m^X^^A^^i^. 

25 1 7 . flHEJK&J8«, ' ■■^l3»J!g''i i ^S e>7& 9 > a&§B3»f 

u^^fliKm^ e> c: t ^m^-r^it^ 1 6 <D7° u > h 

Mo ■ 

i s. mmmcmtmz^ >-?>■$■ tit. wmmmm^ iTM^tit^ 

3 £ ££$fr#£-rsW3jcE[ 1 6 XtttMtJS 1 7 {CfBmoyj > hSB«» 
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19. witzuTmmz&^x, .mtmtw&momz* mmmmte.m%m^& 

jp , i © 

1*£j3^£;i££#m<hT&§»^g 1 6 -11^51 2 1 1 ^IB^O^U > h 

15 2 3. HOSBn^^^LT, 

>"+f-£fflV>&£ t^MiT^lf^Ii 1 6 ~§f5j<Jg 2 2 ©ft 1 ^pm^y U > 

2 4. Msayu > hmmfa(Dmm\zn>7>vz^mvtzz. &m 

20 2 5. Htf8S^®CD^^ ^3 >x>1tcD^m^S«, P^M<D9-y >x>-tf-<£> 
2 6. MlB«(7)^y >7=-*>ij-(7)-r >**^ ^ >x«. ftJltf)^ v >"f 

25 27. M3^^7°3>^>w«®c, ^^<h-r^o#^-e^^is^ 

2 8. mjf3=i TiiOlf^ U BBtflraB^v -fzi>^>^t<Dm\Z. 37ISJ; 
O^W^(7)/jN$^m)i§^^L/tCt^4#m<!:i-^l«*JSl 6~It^2 6 
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2 9. 'Ptz:< tbSXT (a) ~ (c) <DXS^**::<!:£ft«£^*:/LJ > 

( c ) mmmmmzmtte y^ywmm^mzmn &mrc/w 7*-)V*b 

10 3 0 . MfB (c) X!§<DMD#&tCD$^ S1S^)i^®^^>flE^3 ; il:/6Hj*^) C:<i:$:# 

3 1 . MSB (c) xe©flrtfcfc. MSB^§«(CBiIfBmS«$:8£0#^T^^ 

15 3 2. 37S1S{Ctili§l£li®<h^#:lElSSi:^?«jibT^^>^U > hEIMST* 

20 33. uTmmzm^mmtmik®&£&ffimLTtez7*)>bmmfax& 

/ ■ ■ ■ 

25 3 4. .fffa':3 i« ^nTcA-f 7*—; Mi, 86 o & & -5 * * ^ n 

3 6. Mtan >5^>it£if u □ y^y-vmz 1 c^T/t^aaaR 
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t cD^fflSEiis^saHS Ltiz.t t -rz>m$tm 3 2 mm 3 5 01*1 1 tzite 

5 SBUfe 

y-y-zm^tc ztzftmtTzm&m 3 2 ^ 3 7 cow 1 ^iBmo^u y 

■Si 

44. m&?y7yv<Dmm<Dmgm<D&te<£b~w&mm2-&T. wib^ 

£$1^ 3 2~^ig4 1 01*10 1 \zmffi<oy'vyhMmfco 

25 T £ffit:£Jg 3 5 (ClBliOyj > hmtfao 

4 6 , 4>&<£*>OT ( a) ~ (e ) I t$ttit5^^ > 
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(c) muimm\zuy^y^iwm-^TM ,• 

( d ) MfB ( c ) JM<DWMm\zW, 3 OlfciMif flgjf £3fi D #tttn 7*fii£JBJ* 
■(e)- huIB^ 3 ®*fe»#JI§JBK:ftW23 yryWWM^m&ma &ffl-fTrt<1 7 
4 7. 4>&< <tt>OT (a) ~ (e) ©X*l£i!x.-5 £ t ^nmtT^V > 

( a) ^Ktftjfc&^sirtfcssg i <Dmmumizn>T : >vm.mm(Dmii^ 

( b) sb-2 (D^g^jc, mtsm i<Dffimtim<Dn >^^w&mzm%T&& 

( c ) iffB (a ) . Ifi^ite Jg 1 <0ttttB#M t wim ( b ) IgW^2(Dfi 

( e ) Mf2H 3 <DmB.m^m\zmun ywrnM^mz Mn&mfx/ w t 

4 8. 'PU< tbWT (a) - ( f ) ■<O.X^''*flt £ £ ^^mt^^M)> 

(a) iL4*£#l^$W*-&T&S£ 1 W«^^3>T J >tMR^ffl©il?L^ 

(b) ^2^Jji^JCA^T^-;Ui^§.m5i?L^^tT. MfBfg 1 cD^Hitt 

( c ) mib ( a) ig&a&fcas i (Dmmtmtmz ( b > X*§£M£:SJi 2« 

( e ) hub3^3 O^^ailfcMfBn >^>itoi|®^^ flflp m%tfZ> xm ; 
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(f) msssi (DffimttnonmiiRzsm 3 <Dmmm<Dmn\zmwm*wj&is 
49. mm (d) xmomnwm, mmfDmm^^&ti^n^z^n 

Mjfcig 5 0 5 2 (D\H<D 1 {cfBic^y u > hgB8§tf&. ' 

54. mun *®$mwm u u>^>^m\zi c^y't^mB. 
t (omwmu^zMWtLtc z. t £$r$ t-rz>i%j&m 5 o~»^ 53©^ 1 icis 

5 0 ~it*js 5 4 (Drt 1 tssifeoy u > h@H^o 

#m^MUA±T&3££:£#ifc£T£»2fc3i5 5 f::fB®(D:/U >>S3i§M£. 

^•y-co-f >^^>x^_hTfe§c t £#m£^3St^K 5 5 \Z%mSD^} > h 
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>+r&fl3V>&C££#«£T£«f3&B5 0 ~afc&B5 5 GDI*) 1 \Ztm<D~fV > 
5 b82$M£ • 

{-ct d -mm pte&mo rz z. t^wm t-t^m^m. 5 0 ~m&m 5 9 © 

zm&m 5 0 5 8 <£>i*j£> 1 iz$zffl.<D7°v > b&mm 0 

6 3 . mmmmmm. mm-&m£ ohmmmm^^z. t zw&t 

15 T^>I»^Jg5 2KfE$£0:/U>hg&M 0 

i( 64. 4>&< <tt)^T (a) ~ (d) <DJu&%m*.Z>Z\£$:ttmt-? 

(a) fcmztism&^mts&Tte&m 1 <nmmm\znyf>^i®mm<Dmii* 

20 ( b ) MtZ&l<DM%tt&<DmUzzi> ; 7 : >V$:i\Z®-T2>xm; 

( c > mum i (Dmmmzm 2 0111^^ <o 37st^»si 
( d ) tsiHn t«^<z)^ 2 (Dffimttmizmtte >^>-^<Dnm^m^ma 

25 6 5. MIH (d) I@<&gfofc3W;J:&fc:» ffiffin7£«fc, iiTL^^bTX 
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io 6 9. mt^v^ziy^y^fr^mi&Ltdmjmz.. m&iit-tz&m'v&zz: 

15 mlB2^JI^^:^$i±yt'm^o^{CJ: DmtCW^^mofce: t<&1#m<!:■r 
20 1t^fflV^C<i:«:^i:-r^if5}<Ji6 7 ~ IljfcJg 7 0 <Z)|*I 1 \Ztm<D-?V > SiB 
25 7 4. MIBa >^>+)-<h LT, ^WWR^V 7x >7>-V*mkMWfc 
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